Introduction
In the wake of the global financial crisis, New Zealand has recorded a range of positive and negative real GDP growth rates, and markedly variable employment growth rates.
Against this background, we first present classical business cycle turning points and properties for the Hall and McDermott (2011) quarterly real GDP series updated to 2014q3. We then establish the number of two-or-more-quarter negative growth rate (or 'technical') recessions recorded for New Zealand's post-Second World War economy, and offer a set of growth cycle turning points similar to those published by the MIAESR (2013) . This enables us to assess the extent to which New Zealand's classical and growth cycle contraction phases have been consistent with its technical recessions. We also explore the sensitivity of our peaks and troughs to Statistics New Zealand (SNZ) data revisions.
Next, we provide a set of classical employment cycle peaks and troughs from a linked quarterly Chapple (1994) -RBNZ-SNZ total employment series dating from 1956q1. This enables us to assess the degree of association between output and employment cycles.
Our assessments are considered in the context of the procedures used by the NBER's Business Cycle Dating Committee (NBER, 2010) , who state that most but not all of their identified U.S. recessions consist of two or more quarters of declining real GDP, and that the committee neither relies on a simple rule of thumb such as two successive quarters of negative growth nor on real GDP alone.
The classical business cycle and employment cycle turning points reflect Bry-Boschan (1971) (BB) dating, and the growth cycle turning points reflect HP 1600 detrending and BB-assisted dating. The results for degree of association are obtained from the concordance-based methodology of Pagan (2002, 2006) , as illustrated for New Zealand regional cycles in Hall and McDermott (2007) .
From the above results, we can then address questions such as the following: (1) how often in New Zealand's post-Second World War sample period would calling a technical recession have provided potentially misleading signals to decision makers?; (2) would the publishing of growth cycle peaks and troughs have added greater confusion or further enlightenment?; (3) how robust have our classical and technical recession turning points been to revisions in SNZ's data observations and data series?; (4) have New Zealand's classical real GDP and employment cycles been closely associated, and should employment peaks and troughs additionally be taken into account when calling the beginning and end of a recession?; and (5) to what extent have the length, depth and severities of New Zealand's recessions and strengths of recoveries differed over time, and does the length, depth or severity of preceding recessions matter for subsequent economic recovery? Also, (6), how different has the recovery path from New Zealand's most recent recession been?
With respect to these questions, literature on recoveries from recessions has been relatively modest (e.g. Wynne and Balke (1992) , Sichel (1994) , Balke and Wynne (1995) ), but in the context of the recent global financial crisis there has been some resurgence, e.g. IMF (2009), Reinhart and Rogoff (2009 ), Hall (2010 , Claessens et al., (2011 Claessens et al., ( , 2012 , Mussa (2010) , Bordo and Haubrich (2012) , Dominguez and Shapiro (2013) , Ng and Wright (2013) , and Taylor (2014) .
The paper is structured as follows: Section 1 has introduced. Section 2 provides evidence on the three sets of real GDP business cycles, assesses the credibility of calling technical recessions from two or more quarters of negative growth, and considers the robustness of our business cycle turning points to data revisions. In section 3, classical employment cycle turning points and properties are presented and their degree of association with classical output cycles is assessed. Section 4 presents evidence on recession, recovery and expansion phases, assesses whether strength of recovery from recessions can be associated with recession severity, and provides evidence from two recent New Zealand business cycle recoveries. Section 5 concludes. The Appendix provides the Hall-McDermott (2011) quarterly real GDP data updated to 2014q3, and the updated linked quarterly Chapple (1994) -RBNZ-SNZ total employment series dating from 1956q1.
New Zealand's real GDP business cycles, and the credibility of calling 'technical' recessions
In 1946, Arthur Burns and Wesley Mitchell (1946, p 3) of the U.S. National Bureau of Economic Research (NBER) advanced their now widely-recognised definition of a business cycle, namely that "Business cycles are a type of fluctuation found in the aggregate activity of nations; … a cycle consists of expansions occurring at about the same time in many economic activities, followed by similarly general … contractions …". This definition recognises that every business cycle will have a peak, a trough, an expansion phase between its trough and peak, and a contraction phase between its peak and trough.
The NBER (2010) also refers to a recession as a period between a peak and a trough, though in a more detailed sense consider a recession as a "… significant decline in economic activity spread across the economy, lasting more than a few months, normally visible in production, employment, real income, and other indicators." They further state that most but not all of their identified U.S. recessions consist of two or more quarters of declining real GDP, and that the committee relies neither on a simple rule of thumb such as two successive quarters of negative growth nor on real GDP alone.
There is no universally accepted way of operationalising the measurement of these business cycle characteristics, though two widely utilised types of cycle are the classical cycle and the growth cycle. Empirical results for our updated New Zealand real GDP series are considered for each of these two broad categories of cycle, along with a set of technical recessions called from two or more quarters of negative real GDP growth.
The Classical business cycles and their properties
A Classical cycle is concerned with movements in the levels (or log levels) of an aggregate economic series such as real GDP, and since 1971 economists have successfully used computer algorithms to automate the NBER method of dating turning points. It is also the case that for nearly 20 years in New Zealand, either BB or BBQ quarterly adaptations of the simple, transparent, and readily replicated Bry and Boschan (1971) methodology have been used successfully to assist in dating quarterly classical turning points in real GDP, aggregate economic activity and regional economic activity series.
In this paper, our primary focus is on results which come from a BB algorithm, details of which can be found in those previous applications (Kim, Buckle and Hall, 1995; and Hall and McDermott, 2007) i . This is in the spirit of what King and Plosser (1994, p 410) have described as the Bry and Boschan general procedure of looking for turning points in a smoothed seasonally adjusted series " … so as not to be misled by 'erratic' movements." Harding and Pagan (2002, p 368 , fn 4) have since similarly characterised the smoothing aspect as " … simply aiding in the process of identifying peaks and troughs through the removal of some idiosyncratic variation.", but then went on to suggest that the benefit of smoothing could be 'much reduced' if dating were being done with quarterly data. This led them to write their now-widely used BBQ program, which ignores the smoothing element of the monthly BB program (Harding and Pagan, 2002, pp 368-69) . For our quarterly New Zealand real GDP data, we find that for almost all episodes the BB and BBQ programs produce identical results (Table 3) . Two exceptions are: (i) BB calls a four-quarter recession from a 1987q4 peak, as against BBQ producing a nine-quarter recession from a peak of 1986q3; and (ii) BB does not call a short two-quarter recession from a 2010q2 peak, whereas BBQ does. In both cases, the difference can be attributed to the absence or presence of the smoothing element. New Zealand introduced a previously announced GST of ten per cent from 1 October 1986, and the resulting two-quarter upward spike in real GDP for 1986q2 and 1986q3 was followed by a major downward spike in 1986q4. We have classified the quarters directly affected by the introduction of the ten per cent GST as 'erratic' movements rather as quarters of recession. Inspection of successive releases of SNZ data for 2010 suggests that any short two-quarter recession from the 2010q2 peak called by BBQ but not by BB is a relatively marginal call, again directly related to excluding or retaining the smoothing element. Hence, on balance, the methodological approach adopted in this paper has been to present preferred turning points as coming from the BB program (which includes BB's smoothing element), and to make transparent periods where the BB and BBQ programs produce different results (e.g. Tables 5, 6 ).
From our results using the BB algorithm and SNZ's real GDP data release of 18 December 2014, we therefore identify eight peak-to-peak classical real GDP cycles for New Zealand's post-Second World War period (Table 1) ii . These cycles have an average expansion phase of almost 6.5 years, and an average contraction phase of just over one year. The average expansion phase has therefore been considerably longer than the average contraction phase, though individual cycles should obviously be considered in the context of New Zealand's business cycles and phases having continued to display considerable variation around averages, especially over expansion phases (Figure 1, top panel) . The average expansion phase duration of 25.9 quarters has a standard deviation of 17.1 quarters, and the average contraction phase of 4.2 quarters has a standard deviation of 1.6 quarters.
This considerable individual cycle diversity is not dissimilar to that experienced by Australia. For example, taking New Zealand's cycles for the 1960-2011 period of Australia's monthly classical cycles (MIAESR, 2013) , and bearing in mind that the Australian figures exclude the still incomplete expansion phase of their current cycle, the average cycles, expansion and contraction durations have been 6.5, 5 and 1.5 years for Australia, and 8.1, 7.1 and 1.0 years for New Zealand. Their standard deviations are also not dissimilar: 4.2, 4.3 and 0.3 years for Australia and 4.3, 4.2 and 0.4 years for New Zealand.
From the classical real GDP turning points, we confirm that New Zealand's most recent recession commenced with the March 2008 quarter and ended with the March 2009 quarter. The duration of this five-quarter recession has been somewhat longer than the average post-Second World War recession of 4.2 quarters; but its 3.2 percentage depth (amplitude) has been considerably less than those for the 1951/52 and 1948 recessions, below that for the 1976/78 episode, similar to the depths for the 1982/83 and 1991 recessions, and less than the average depth of 4.0 per cent (Table 2 ).
But what of the overall severity of the eight recessions? The Harding and Pagan (2002) and Pagan (2005, p11 ) measure of cumulated gain or loss can be used to reflect both the combined duration and depth of a recession, and by this measure, New Zealand's most recent recession has been its fourth most severe. Its cumulated GDP loss of 6.8 per cent has been less than the average loss of 9.9 per cent, and less severe than the losses for 1951/52 (37.2 per cent), 1948 (15.6 per cent) and 1976/78 (12.8 per cent) ( Table 2) .
How many technical recessions?
When we compute turning points from the easy-to-follow, frequently-used practice of calling a recession immediately after two successive quarters of negative real GDP growth have been published, we obtain 11 completed peak-to-peak cycles and 12 contractionary phases. This compares with the eight classical cycles and nine contractionary phases computed from the BB method (Table 3 On this evidence, do two or more quarters of negative real GDP growth always constitute a recession? The short answer is 'not always', though this should be further seen in the context of this procedure correctly calling six of the nine recessions, and the beginning quarter for eight of the nine recessions. The NBER (2010) provide illustrations as to why their Dating Committee will not accept unconditionally the two-quarter convention, including because they require evidence of a 'significant decline in economic activity spread across the economy', and wish to consider more than just real GDP series and more than just 'product-side' GDP estimates.
Hence, although we show that the commonly-used practice of calling a technical recession can provide conditionally useful evidence, this procedure can also on occasions signal somewhat different beginning and end points for a recession. For example, the procedure matched exactly six of the nine Classical business cycle contraction phases identified by the Bry-Boschan method, but it also called three additional recessions and called differently by two quarters the timing of a beginning or end point for three of the nine recessions. This suggests that a signal provided by this procedure should not be used on its own for the formal calling of a recession.
2.3
What about growth cycles and growth cycle recessions?
A growth cycle reflects fluctuations in aggregate economic activity relative to an appropriate trend in the series. There are a considerable number of ways of 'detrending' individual series, and hence of getting the corresponding 'deviations-from-trend' growth cycles.
Here, we first detrend our real GDP series, utilising the well-known HP 1600 procedure previously used successfully for New Zealand series reported in Hall (1994, 1995) , and Hall, Kim and Buckle (1998) . We then use the BB algorithm to identify turning points in the detrended series (Table 4 ; Figure 1 , bottom panel).
Perhaps not surprisingly, given that movements in New Zealand's real GDP series are relatively volatile by international standards, the use of this growth cycle methodology would have led to calling 15 completed peak-to-peak cycles compared with only eight classical cycles, and would have recorded 16 potential post-Second World War recession periods with an average duration of 1.7 years and a standard deviation of 8.4 months. The average expansion phase is commensurately very much shorter, at 2.3 years relative to 6.5 years for the average classical cycle.
For two reasons, we do not proceed further with assessing this considerably greater number of much shorter cycles, significantly shorter expansion phases, and somewhat longer contraction phases. The first reason is methodological. As emphasised by Harding and Pagan (2002, pp 367-68) , establishing classical cycles does not require detrending of the series, a procedure which can lead to growth cycle turning points and 'growth recessions' which vary considerably with the detrending method. Secondly, in a New Zealand empirical context, the illustrative growth recessions presented in Figure 1 may not be particularly useful for medium-term-focussed fiscal and monetary policy makers or for private sector decision makers. This is not to say, however, that the computation of sample-average growth cycle properties for the purposes of establishing key business cycle facts, to assist the calibration of modern DSGE and other macro models, will not remain a valuable exercise iv .
Robustness of our business cycle turning points to SNZ data revisions
In an earlier version of this paper (Hall and McDermott, 2014 . However, the BB results presented in this paper (Tables 1, 6, 10) have this recession concluding with the March 2009 quarter, corresponding to a recession of five rather than six quarters, and a depth of -3.2% instead of -3.9%. This led to the average duration for the nine post-War recessions decreasing slightly from 4.3 to 4.2 quarters and the average depth being marginally lower at -4.0% instead of -4.1%.
Another partial example of sensitivity to SNZ data releases is provided in Sleeman (2006, Figure  2 , and p 36), in the context of the 1997-98 recession. Her illustration for successive June 1998 quarter real expenditure based GDP releases led her to conclude that successive revisions over just a two year period could lead to a substantial effect on the timing and magnitudes of peaks and troughs in an economic cycle. More recently, in a U.S. context and in a finding similar to that of Hamilton (2011 ), Ng and Wright (2013 , pp 1140 , 1142 have suggested that one reason why computer algorithms tend to call business cycle peaks and troughs at around the same time as NBER Dating Committee announcements, is because U.S. real-time data are subject to large revisions.
To what extent, therefore, are the real GDP production-based turning points reported in this paper robust to SNZ data revisions and data series revisions?
We utilise the RBNZ's real-time quarterly real GDP data base described in Sleeman (2006) , in association with the methodology developed in Hall and McDermott (2011) , to provide robustness-related insights on two questions: (1) have data and data series revisions materially affected our BB turning points?; and (2) has the two-negative-quarter/technical approach to calling recessions been more sensitive to revisions than has the BB algorithm approach? The latter question is illustrated in the context of the 1997-98 and 2008-09 recessions, and the two-quarter recession called for 2010 by the two-negative quarter approach.
On the first question, utilising SNCQ releases from 28/09/2001 to 22/09/2011, and SNDQ releases for 20/12/2012 and 19/12/2013, we find that our BB turning points are relatively robust to data revisions both within and between the SNCQ and SNDQ series releases (Table 5 ). In particular from these releases, there is no lack of robustness in BB's calling the 97q2 peak and the 98q2 trough for the 1997-98 recession; nor in not calling a two-quarter recession for 2010. Three sets of exceptions can be noted. These are firstly that the 28/09/2001 release called not only the pre-GST related spike in activity of 1986q3 as a peak ahead of the 1987-88 recession, but also called an additional three-quarter recession from 1989q3 to 1990q1 during the flat activity period of the mid-to late 1980s. Both these calls were then eliminated by the release of Table 5 's final two SNCQ releases, the two SNDQ series releases, and the initial SNEQ series release. The 2008-09 recession has now reverted to concluding with the March quarter of 2009, rather than having an end point at the June 2009 quarter vi . The fact that both individual data and data series revisions have materially affected BB turning points for the 2008-09 recession confirms that for certain recessions, results from even the relatively robust BB algorithm should be treated with some caution until sometime after a recession end-point has been signalled vii .
For the second question, the simple two-negative-quarter/technical approach allows us to explore implications from real-time data releases back to 26/09/1997. This enables us to get both a longer-term and a much closer to real-time perspective on the effect of data revisions on the 1997-98 recession. First, however, it can be noted that its call from the SNDQ releases of a two-quarter recession from 2010q2 to 2010q4 has not been affected by the substantially revised SNEQ data release of 18/12/2014. Secondly, it is also of note that the end point of the 2008-09 recession, while called consistently at 2009q2 for the SNDQ releases, was again called at 2009q1 by the final three SNCQ releases and by the initial SNEQ release (Table 7) . Utilising the technical approach to call the 1997-98 recession in real-time would, however, have led to considerably greater uncertainty, as the earliest releases for that period led to material variation in dating the beginning and end of that recession. Overall, therefore, our turning points are relatively robust to data revisions, especially within data series releases, but for the technical approach there is also material sensitivity to revisions in relation to the 1997-98 recession, and for the BB, BBQ and technical approaches to the 2008-09 recession as between the SNCQ, SNDQ and SNEQ series releases.
New Zealand's employment cycles
Although the NBER Business Cycle Dating Committee does not have a fixed definition of 'economic activity', it considers 'economy-wide employment' as a key broad measure when finalising its business cycle turning points. This seems not least when its real GDP and real gross domestic income (GDI) measures are not providing sufficiently clear signals.
We therefore assess whether a measure of New Zealand's total employment might provide insights additional to those provided by our real GDP series. To do this we had to search for a credible quarterly total employment series which could extend back as least as far as the 1950s.
Claus (2011) has recently incorporated labour market indicators, so as to assess seven leading indicators of New Zealand employment, but with the relatively short sample period 1990q1 to 2005q3. Statistics New Zealand's (SNZ) Household Labour Force Survey (HLFS) series extend further back but only as far as 1986q1, and are therefore also too short on their own for our purposes. Fortunately, however, Simon Chapple (1994) has published a number of HLFS-consistent series back to 1956q1, and from this and the corresponding Chapple total employment observations available in electronic form from the RBNZ's website, we are able to use what we refer to as a linked Household Labour Force Survey (HLFS)-consistent Chapple-RBNZ-SNZ total employment series to compute classical employment cycle turning points and associated properties viii .
The use of this sample period has the advantage of extending quarterly total employment observations sufficiently far back so as to cover six of our eight completed Classical real GDP cycles, i.e. they exclude only the relatively unusual 1948 and 1951/52 contraction phases ix .
The Classical employment cycles
Peak-to-peak employment cycles and associated expansion and contraction phases are the same in number as those for our classical real GDP cycles, i.e. six cycles, six expansion phases and seven contraction phases (Table 8 ; Figure 2 ). Their average durations are also remarkably similar. However, it is also noticeable that while the average durations for employment and real GDP cycles, expansion and contraction phases have remained relatively similar, the average standard deviations for employment cycles and phases have been considerably higher than for their real GDP counterparts.
Moreover, visual inspection of the recessions shaded in the two panels of Figure 2 reveals that the average properties fail to highlight different timings and durations for a number of the individual cycles. For example, employment troughs lag output troughs for six of our seven cycle troughs, but employment peaks have variously led, lagged or been contemporaneous with output peaks. It is also worth bearing in mind that employment peaks have led real GDP peaks on two occasions.
So, can one get a summary guiding rule as to the extent to which employment peaks and troughs might have led, lagged or been contemporaneous with those for real GDP?
How associated are output and employment cycles?
We have previously used the simple non-parametric concordance statistic of Pagan (2002, 2006) to establish the statistical significance of associations between New Zealand's aggregate and regional economic activity cycles (Hall and McDermott, 2007) . We again follow this methodology.
A concordance statistic describes the proportion of time during which two series for which one has cyclically dated turning points, are in the same phase of expansion or contraction. In our case, we assign a value of one when both the real GDP series (x i ) and the employment series (x j ) are expanding or contracting, and award a value of zero otherwise. Then, following Harding and Pagan (2002) , we let S i,t be a binary random variable with value one when the classical cycle for the real GDP series is in an expansion phase and zero when it is in a contraction phase; similarly, S j,t is the binary random variable for the employment series. The index of concordance for these two series then becomes
where T is the sample size, and C ij is the measure of the proportion of time the two series are in the same phase. By way of interpretation, this means that the real GDP series would be in the same expanding or contracting phase exactly pro-cyclically if C ij had value one, and exactly counter-cyclical if C ij were to have value zero.
We are, however, interested not only in the magnitude of the concordance statistic but also in its statistical significance. To obtain the corresponding tests for significance, we again follow a procedure suggested by Harding and Pagan (2002) , and as outlined more fully in Hall and McDermott (2007, section 2.2) . The procedure involves using a GMM estimator, with moment condition
where ̅ , is the mean of the real GDP time series , , and the test of significance is whether = 0.
From our concordance statistic measures, we find that our classical employment cycle expansion or contraction phases have been positively associated with the real GDP phases around 89 per cent of the time, and that the strongest statistical significance of 90 per cent occurs where employment cycle turning points lag those of output cycles by one quarter (Table 9 ). However, it should also be borne in mind that contemporaneous and two quarter lag specifications have statistically significant associations of 88 and 89 per cent respectively.
Should employment peaks and troughs additionally be taken into account when calling the beginning and end of a recession?
The empirical evidence presented immediately above suggests that while the expansion and contraction phases of real GDP and employment cycles have, on average, been closely associated, it has also not been the case for every individual cycle that the expansion and contraction phases for employment have lagged real GDP phases by one quarter.
This suggests that if one is additionally considering movements in total employment for the purposes of calling turning points for a recession, then as a minimum the circumstances particular to that cycle should also be assessed. But it should also be recognised that the above results are preliminary in nature, and there could be benefit from further investigation of the extent to which employment cycle information should or should not be taken into account formally when calling beginning and end periods for New Zealand's recession periods x .
Recessions, recoveries and expansions
In the context of what Robert Hall (2011, pp 431-432) has recently termed the "Great [U.S.] Slump" xi that commenced in late 2007, and what some others have referred to as the "Great Recession", there has developed considerable interest in better understanding recessions, and the recovery and expansion phases of business cycles, e.g. IMF (2009), Reinhart and Rogoff (2009 ), Hall (2010 , Claessens et al., (2011 Claessens et al., ( , 2012 , Mussa (2010) , Bordo and Haubrich ( 2012) , Dominguez and Shapiro (2013) , Ng and Wright (2013), and Taylor (2014) .
In early work using U.S. data for the period 1950q1 to 1992q4, Sichel (1994) investigated whether recessions have typically been followed by high-growth recoveries back to pre-recession levels. He concluded in the affirmative (p 276).
Also in earlier work, Wynne and Balke (1992) addressed the question of whether deep recessions in the U.S. over the period 1884-1990 had been followed by strong recoveries. They found a statistically significant relationship between the size of the peak-to-peak decline and growth in the twelve-month period following the trough, and that recession length had not significantly affected the strength of recovery.
Against this background, the results reported in sections 4.1 and 4.2 provide a preliminary perspective on the extent to which there may have been associations between the length, depth, or severity of New Zealand's post-Second World War recessions, and recovery and expansion phases xii . In section 4.3, we provide brief commentary on the real GDP recession and recovery paths from New Zealand's 1991 and 2008/09 recessions. Then, in section 4.4 we illustrate, as have Sichel (1994) , Balke and Wynne (1995) , Hall (2010 ), and Mussa (2011 for the U.S., and Boivin (2011) for Canada, the behaviour of key GDP expenditure components for New Zealand's post-1991q2 and post-2009q2 recovery phases.
To what extent have the depths and severities of New Zealand's recessions and strengths of recoveries differed over time?
Depths of recessions, and strengths of recovery and expansion phases can be illustrated by amplitude per quarter or equivalent annualised measures (Table 10 ).
The average annualised amplitude (or depth) for New Zealand's nine post-Second World War recessions has been -3.9 per cent, though if the two deepest recessions from 1948q1 and 1991q1 are excluded the average is reduced to -3.0 per cent. The average is reduced further to -2.5 per cent if the third deepest recession from 1951q1 is excluded, a figure which is closer to but still greater than the average of -2.2 per cent found by Claessens et al (2012 , Table 1 ) for 21 "advanced" OECD countries for the period 1960q1 to 2010q4. New Zealand's most recent recession of five quarters has been somewhat longer than the average of 4.2 quarters, its depth of -3.2 per cent has been shallower than the average of -4.0 per cent, and its annualised depth of -2.6 per cent ranks fifth, considerably less than the average of -3.9 per cent, and far less deep than the -8.0 per cent and -6.3 per cent figures for the recessions from 1948q1 and from 1991q1. The two shallowest recessions of 1988 and 1997-98 registered -1.5 and -1.6 per cent respectively (Table 10 , top panel).
With respect to recovery phases relative to expansion phases, it is first important to make clear the definition used for "recovery". Researchers have variously used the number of quarters from trough back to previous peak (Claessens et al., 2012; Sichel, 1994) , and fixed periods such as the initial four quarters (Wynne and Balke, 1992) or initial six quarters (Mussa, 2010) . The recovery phases we present are from trough back to previous peak (Table 10, 3 rd panel).
Not surprisingly, the average duration of New Zealand's nine completed recovery phases, at 6.6 quarters, is considerably below the average of 25.9 quarters for completed expansion phases. The average recovery phase is reduced to 5.8 quarters if the exceptionally long 13-quarter recovery from 1978q1 is excluded, but this average is still longer than Claessens et al's (2012, 
Does the length, depth or severity of preceding recessions matter for subsequent economic recovery?
Once the trough of a particular business cycle becomes sufficiently clear, the attention of many economic decision makers focuses on the strength of the recovery and the sustainability of the expansion path. For example, could a country expect to see a stronger, more sustained recovery, if it had experienced a short deep recession rather than a prolonged shallow recession? We assess aspects of this issue in two ways.
The first approach is numerical and graphical in nature and assesses New Zealand's growth rates during expansion in the context of growth rates during the previous recession; the second evaluates regression results for our relatively small sample of nine recessions, to see whether a strength of recovery variable is significantly influenced any of our length, depth or severity of recession variables. In both cases, we refer briefly to results from U.S. data which come from similar approaches.
In the first case, our context for assessment involves measures for New Zealand's growth rates during recession and expansion (Table 11) , and the finding of Sichel (1994) that U.S. recessions have typically been followed by high growth recoveries.
During New Zealand's nine post-Second World War recessions, the average annualised contraction in real GDP has been 3.8 per cent, followed by steadily increasing real GDP growth over the next two years, from 2.6 per cent during quarters 1 and 2 up to 5.4 per cent during quarters 7 and 8. This two-year recovery pattern is the opposite of that found by Sichel (1994, Figure 1 ) for average U.S. NBER contractions of around 2.1 per cent from 1950q1 to 1992q4. This opposite recovery pattern is confirmed when the data for Sichel's sample period is updated to be the same as for our New Zealand sample period of 1947q2 to 2012q3. (Figure 3, 1 st and 3 rd panels) xiii .
A somewhat modified pattern is evident for New Zealand when its four deepest recessions are excluded from the averaging (Figure 3 , 2 nd panel; Table 11 ). Then the average annualised contraction for the five shallower recessions (varying from -1.5 to -2.5 per cent) is also 2.1 per cent, and the associated average recovery path becomes both more varied and more muted for the initial three years in particular. Overall, though, whether the four deepest New Zealand recessions are included in or excluded from the average, the average pattern of recovery has been in direct contrast to the average experience of immediately strong and subsequently declining recovery rates found for 1950 to 1992 and 1947 to 2012 U.S. NBER cycles. However, by way of contrast with this finding for average recovery paths is the fact that the most recent recession and expansion path to 2014q3 for New Zealand's real GDP has been remarkably similar to that for the U.S. (Figure 4) xiv .
For our second approach, we adopt an extended form of the linear regression analysis conducted by Wynne and Balke (1992, s 3) for U.S. activity variables. Our three alternative dependent variables for strength of recovery are the growth rate over the first 12 months, the rate of growth over the first two years, and the number of quarters taken to recover the previous peak. The three potential explanatory variables (apart from the constant term) are the growth rate during contraction, the duration of recession in quarters, and the Harding and Pagan (2005) severity of recession measure (Table 12) . At the 5% level, none of the growth rate during contraction, duration of recession, or severity of recession variables is a significant explanatory variable for either growth rate in recovery variable xv . This result is consistent with Wynne and Balke's finding from their small sample of 14 recessions that duration of recovery has no effect, but contrasts with their finding that the growth rate during contraction is a negatively significant influence at the 1% level on the rate of growth during the first 12 months of recovery in industrial production.
However, and still bearing in mind our very small sample of nine recessions, there is preliminary evidence at the 5% level of significance of a positive relationship between duration of recession (in quarters) and the recovery time (also in quarters) to the previous peak, i.e. the shorter the recession, the shorter the recovery time to previous peak, and vice versa.
New Zealand's 1991 and 2008/09 recessions, and their real GDP expansion paths
It is well known that no two individual business cycles are the same in all respects, but it is also the case that some cycles may have certain features in common. To illustrate this, we found it informative to examine the contraction, recovery and expansion paths from New Zealand's 1991 two-quarter recession and its most recent 2008/09 five-quarter recession. In a very broad sense, one can say that the 1991 recession was associated with demand-side international (especially U.S. and Australian) contraction phases and contractionary New Zealand monetary and fiscal policies (Reddell and Sleeman, 2008) , and a recovery path interrupted in the September 1992 quarter by electricity-generation restrictions. The 2008/09 recession has similarly been associated with global (financial crisis) activity contractions (Australia excepted) and then had its nascent recovery set back a considerable number of quarters by damage and disruption from the September 2010, February 2011, June 2011 and December 2011 Canterbury earthquakes.
These economic events resulted in a severe annualised decline in real GDP of 6.2 per cent during the 1991 recession, followed by an initially strong 1-2 quarter recovery rate of 1.9 per cent, subdued rates of 0.6 and 1.1 per cent during quarters 3 to 6, and the return to a powerful 7.8 per cent growth rate during quarters seven and eight. There was then very good growth rates of between 5.5 and 3.6 per cent during years three to six of the 24-quarter expansion phase through to 1997q2, when New Zealand's growth rate was affected by the Asian financial crisis (Table  11) .
New Zealand's recovery from the 2008/09 recession began weakly with a 0.9 per cent rate during the 1 st two quarters and gained considerable momentum during the next two quarters (2.5 per cent). But it then reverted to a weak growth rate (0.9 per cent) for the following six months during which the September 2010 and February 2011 Canterbury earthquakes occurred. Some growth momentum was regained during quarters seven and eight (1.5 per cent) but this was more particularly so during the third year of recovery (2.7 per cent).
The current expansion path is incomplete, though the production-based real GDP peak of $49,319m (2009/10 prices) in the December 2007 quarter was regained in the June 2011 quarter ($49,478m) ( Table 11 , Note † †). This recovery-to-previous-peak of nine quarters is the second slowest for New Zealand's post-Second World War economy, surpassed only by the 13 quarters taken from the 1978q1 trough. However, this nine-quarter recovery is not materially slower than the eight quarters taken for recovery from the 1988q4 and 1952q2 troughs and the seven quarters from the 1991q2 trough (Table 10 , panel 3).
So, to what extent has the considerably interrupted recovery from the 2008/09 recession continued to regain momentum and produce an expansion phase at least as sustained as that from 1991q2 to 1997q2? Also, which major GDP expenditure components have been important in sustaining or failing to sustain these two relatively lengthy expansion paths?
New Zealand's 1991 and 2008-09 recessions: the expansion paths for key real GDP expenditure components
Here, we provide a brief perspective on movements in key real GDP expenditure components which underpin the current recovery and expansion phases, relative to movements of the same components over the post-June 1991 phases ( Figure 5 ).
The cumulated movements in the recoveries of aggregate real GDP expenditure from their post-1990q4 and post-2007q4 business cycle peaks through to those peak levels had, by the end of ten quarters, been broadly similar ( Figure 5, 1 st panel). Then came the immediate effects from 2010q3 of the 4 September 2010 and 22 February 2011 Canterbury earthquakes. These interrupted what had promised to be a reasonably steady recovery and expansion path. However, since the March 2009 quarter the current expansion path has continued broadly parallel with the equivalent post-1990q4 path. Moreover, the current still incomplete Peak-to-Peak (PTP) cycle of 27 quarters has now exceeded the duration of the completed 26 quarter PTP cycle from 1990q4, terminated in 1997q3 by the Asian Financial Crisis and two successive summers of drought.
But how have the paths of the major components of real GDP expenditure performed during the two cycles? Not surprisingly, their paths have been somewhat different. Two higher level differences were for net exports and for private investment and durables ( Figure 5, 2 nd panel). For the 1990s expansion, net exports provided an initially modest and then steadily declining contribution. This contrasts with the initially strong contribution during the current expansion but which has since been followed by a pronounced declining trend and a currently net negative outcome. The paths for the private investment and durables component have had a degree of similarity in shape, but their phase durations and amplitudes have differed markedly. Post-1990q4, private investment and durables provided an initial typically negative contribution and then after ten quarters displayed an increasingly positive contribution. However, from 2007q4 this component produced a particularly prolonged and deeply negative contribution which surpassed its level at the previous business cycle peak only after 20 quarters.
The above suggests that consistently positive contributions from private investment and durables are important for real GDP expansion paths to be sustained. However, which of their sub-components and which other GDP components can be identified as helping to sustain a lengthy expansion path? Firstly, the evidence from both expansion paths is that nondurables consumption has an additionally important role to play. Following an initial period of modestly negative post-peak movements, meaningful net positive contributions are sustained ( Figure 5 , 3 rd and 4 th panels). Secondly, it is also clear that net exports have been seen to contribute no sustained net positive contribution to either recovery and expansion path. Not surprisingly, this has also been the case for inventories.
Next, from the sub-components of all sectors investment, it is evident firstly that non-residential investment has not been a significant contributor during either expansion, and secondly that general government investment has essentially been modestly net positive post-2007q4 and similarly net negative for almost all of the post-1990q4 period ( Figure 5 , 5 th and 6 th panels). Thirdly, while it took 11 quarters during the 1990s expansion for residential investment to provide a net positive contribution, for the current cycle the cumulated negative contribution of residential investment has been both relatively more substantial and considerably more prolonged. It took 25 quarters for a small net positive contribution to finally emerge. Fourthly, this leaves the "other" investment component (primarily plant and equipment, and transport equipment) as having played a particularly important role through both recessions and expansions. Post-1990q4, it initially provided a modestly negative contribution for four quarters. This was followed by meaningful positive contributions for the remainder of the expansion path. However, post-2007q4, the net negative value in real terms of this component had become over $1500m by the end of quarter 10 and it was only relatively recently, after 22 quarters, that it regained its level at the 2007q4 business cycle peak.
Hence, further sustained increases in the "other" investment component, but also in consumer durables and in consumer non-durables, ideally assisted by greater export volumes, will be necessary if the current 22 quarter (GDP production-based) recovery and expansion phase is to be sustained.
Conclusion
We provide an updated quarterly real GDP series for post-Second World War New Zealand. From this series, we present classical and growth cycle turning points, and a set of technical recession periods triggered by two or more successive quarters of negative growth. An associated set of classical employment cycles have also been developed. We show that the commonly-used practice of calling a technical recession following the publication of two successive quarters of negative real GDP growth can provide conditionally useful evidence, but this procedure can on occasions also provide somewhat different signals as to a recession's beginning and end points. For example, the procedure matched exactly six of the nine classical business cycle recessions identified by the Bry-Boschan method, but it also called three additional recessions and called differently by two quarters the timing of a beginning point or end point for three of the nine recessions. This suggests that the evidence provided by this procedure should not be used on its own for formally calling the beginning and end of a recession.
Movements in New Zealand's real GDP series are relatively volatile by international standards. It's therefore not surprising that the use of growth cycle methodology would have led to calling 16 contraction phases or "growth recessions" rather than nine classical cycle recessions during the post-Second World War period. Publishing individual growth cycle recessions would therefore almost certainly have led to more confusion than clarity for economic decision makers.
On the sensitivity of our real GDP turning points to Statistics New Zealand data revisions, we find that our BB peaks and troughs are relatively robust. However, while the final two Statistics New Zealand SNCQ releases and the recent initial SNEQ release led to the 2008-09 recession concluding with the March 2009 quarter, their SNDQ releases necessitated calling a six-quarter rather than a five-quarter recession. We also document that utilising the technical approach to call the 1997-98 recession would have led to considerable uncertainty, as successive real-time releases were associated with material variations in beginning and end points for that recession.
Utilising our linked quarterly employment series from 1956q1 to establish classical employment cycles, we find that the peak-to-peak cycles and associated expansion and contraction phases are the same in number as those for our classical GDP cycles. However, while average durations have also been remarkably similar, the average standard deviations for employment cycles and phases have been considerably higher than for their real GDP counterparts.
It should also be borne in mind that the average properties fail to highlight different timings and durations for a number of the individual employment cycles. For example, employment troughs lag output troughs for six of our seven cycle troughs, but employment peaks have variously led, lagged or been contemporaneous with real GDP peaks.
From Concordance statistic measures, while the expansions and contraction phases of classical real GDP and employment cycles have, on average, been associated around 89 per cent of the time, it has also not been the case that for every individual cycle that employment expansion and contraction phases have lagged real GDP phases by one quarter. This suggests that if one is additionally considering movements in total employment for the purposes of calling turning points for a recession, then as a minimum the circumstances particular to that cycle should also be assessed.
We have established statistics for the recovery-to-previous-peak phases of each New Zealand business cycle. The durations of these recovery periods have varied from a very short two quarters to a very lengthy 13 quarters, with an average of 6.6 quarters. The strength of the recoveries has also varied considerably, from low annualised growth rates of 1.2 and 1.6 per cent after the 1988q4 and 2009q1 troughs, to an exceptionally strong annualised rate of 10.1 per cent from 1948q4 and a robust 6.8 per cent post-1983q1.
When all recessions are taken into account, the average growth rate for New Zealand's real GDP recoveries has steadily increased over the following two years, from an annualised 2.6 per cent during the immediately following two quarters through to 5.4 per cent during quarters seven and eight. However, when recoveries following the four deepest recessions are excluded, the average recovery path has been both more varied and more muted for the following three years in particular. In both cases, though, the average pattern of recovery has been in direct contrast to the experience of on-average rapid initial expansion and subsequent declining recovery rates found for U.S. NBER cycles over the 1950 to 1992 and 1947 to 2012 periods. By way of contrast, though, New Zealand's most recent recession, recovery and expansion path has been remarkably similar to that for the U.S.
Using our small sample of nine recessions, there is no robustly significant effect of duration, depth, or severity of recession variables on New Zealand's strengths of recovery. However, there is evidence at the 5% level of significance that a shorter (or longer) recession has been associated with a shorter (or longer) recovery from a previous peak.
Finally, we provide a brief perspective on movements in key real GDP expenditure components which underpin the current expansion phase, relative to movements of the same components over the post-June 1991 phase. Investment is an important component of expansions, and in the current cycle it has been residential investment and plant and equipment investment that have been unusually slow to recover their levels at prior business cycle peaks. Notes: E denotes expansion phase; C is contraction phase; durations are in quarters; amplitudes are percentages; cumulated gains/losses are percentages of GDP in first quarter of the phase, computed as in Pagan (2005, 8-12) 1947q4 1947q4 1947q4 T 1948q4 1948q4 1948q4 P 1950q4 1950q4 1950q4 T 1951q4 1952q2 1952q2 P 1967q2 1966q4 1966q4 T 1967q4 1967q4 1967q4 P 1975q2 T 1975q4 P 1976q2 1976q2 1976q2 T 1978q1 1978q1 1978q1 P 1982q2 1982q2 1982q2 T 1983q1 1983q1 1983q1 P 1987q4 1987q4 1986q3 T 1988q2 1988q4 1988q4 P 1989q2 T 1990q2 P 1990q4 1990q4 1990q4 T 1991q2 1991q2 1991q2 P 1997q2 1997q2 1997q2 T 1998q1 1998q1 P  T  P  T  P  T  P  T  P  T  P  T  P  T  P  T  P  T  P  T SNCQ 28/09/01 47q4 48q4 50q4 52q2 66q4 67q4 76q2 78q1 82q2 83q1 86q3 88q4 89q2 90q1 90q4 91q2 97q2 98q1 22/12/05 47q4 48q4 50q4 52q2 66q4 67q4 76q2 78q1 82q2 83q1 87q4 88q4 --90q4 91q2 97q2 98q1 26/09/08 47q4 48q4 50q4 52q2 66q4 67q4 76q2 78q1 82q2 83q1 87q4 88q4 --90q4 91q2 97q2 98q1 23/12/08 47q4 48q4 50q4 52q2 66q4 67q4 76q2 78q1 82q2 83q1 87q4 88q4 --90q4 91q2 97q2 98q1 07q4 27/03/09 47q4 48q4 50q4 52q2 66q4 67q4 76q2 78q1 82q2 83q1 87q4 88q4 --90q4 91q2 97q2 98q1 07q4 26/06/09 47q4 48q4 50q4 52q2 66q4 67q4 76q2 78q1 82q2 83q1 87q4 88q4 --90q4 91q2 97q2 98q1 07q4 -23/09/09 47q4 48q4 50q4 52q2 66q4 67q4 76q2 78q1 82q2 83q1 87q4 88q4 --90q4 91q2 97q2 98q1 07q4 -23/12/10 47q4 48q4 50q4 52q2 66q4 67q4 76q2 78q1 82q2 83q1 87q4 88q4 --90q4 91q2 97q2 98q1 07q4 09q1 22/09/11 47q4 48q4 50q4 52q2 66q4 67q4 76q2 78q1 82q2 83q1 87q4 88q4 --90q4 91q2 97q2 98q1 07q4 09q1 SNDQ 20/12/12 47q4 48q4 50q4 52q2 66q4 67q4 76q2 78q1 82q2 83q1 87q4 88q4 --90q4 91q2 97q2 98q1 07q4 09q2 19/12/13 47q4 48q4 50q4 52q2 66q4 67q4 76q2 78q1 82q2 83q1 87q4 88q4 --90q4 91q2 97q2 98q1 07q4 09q2 SNEQ 18/12/14 47q4 48q4 50q4 52q2 66q4 67q4 76q2 78q1 82q2 83q1 87q4 88q4 --90q4 91q2 97q2 98q1 07q4 09q1
Notes:
Data sources for the above GDP Production series, each reflecting a continuous set of quarterly observations from 1987q2: for the SNCQ series released between 28/09/01 and 22/09/11, the data were accessed on 18/11/2013 from: http://www.rbnz.govt.nz/research_publications/research_programme/additional_research/2482495.html These series are from the real-time database described in Sleeman (2006) ; for the SNDQ series released 20/12/12, see SNZ P  T  P  T  P  T  P  T  P  T  P  T  P  T  P  T  P  T  P  T SNCQ 28/09/01 66q4 67q4 76q2 78q1 82q2 83q1 86q3 88q4 89q2 90q1 90q4 91q2 92q1 92q3 97q2 98q1 22/12/05 66q4 67q4 76q2 78q1 82q2 83q1 86q3 88q4 --90q4 91q2 92q1 92q3 97q2 98q1 26/09/08 66q4 67q4 76q2 78q1 82q2 83q1 86q3 88q4 --90q4 91q2 92q1 92q3 97q2 98q1 07q4 23/12/08 66q4 67q4 76q2 78q1 82q2 83q1 86q3 88q4 --90q4 91q2 92q1 92q3 97q2 98q1 07q4 27/03/09 66q4 67q4 76q2 78q1 82q2 83q1 86q3 88q4 --90q4 91q2 92q1 92q3 97q2 98q1 07q4 26/06/09 66q4 67q4 76q2 78q1 82q2 83q1 86q3 88q4 --90q4 91q2 92q1 92q3 97q2 98q1 07q4 -23/09/09 66q4 67q4 76q2 78q1 82q2 83q1 86q3 88q4 --90q4 91q2 92q1 92q3 97q2 98q1 07q4 -23/12/10 66q4 67q4 76q2 78q1 82q2 83q1 86q3 88q4 --90q4 91q2 92q1 92q3 97q2 98q1 07q4 09q1 22/09/11 66q4 67q4 76q2 78q1 82q2 83q1 86q3 88q4 --90q4 91q2 92q1 92q3 97q2 98q1 07q4 09q1 SNDQ 20/12/12 66q4 67q4 76q2 78q1 82q2 83q1 86q3 88q4 --90q4 91q2 --97q2 98q1 07q4 09q2 10q2 10q4 19/12/13 66q4 67q4 76q2 78q1 82q2 83q1 86q3 88q4 89q2 90q1 90q4 91q2 92q1 92q3 97q2 98q1 07q4 09q2 10q2 10q4 SNEQ 18/12/14 66q4 67q4 76q2 78q1 82q2 83q1 86q3 88q4 90q4 91q2 97q2 98q1 07q4 09q1 10q2 10q4 Notes * All Peaks and Troughs prior to the peak of 66q4 are as shown in Table 5 for BB dates: i.e., P 47q4, T 48q4, P 50q4 and T 52q2 Data sources are as for Table 5 . 
The GMM test is the t-test on the coefficient C in the implicit equation demGDP(t)*demEmp(t+k) -C = 0, where k is the number of quarters by which employment lags/leads GDP, demGDP is demeaned real GDP, and demEmp is demeaned employment. The GMM estimation was conducted using the Bartlett kernel with a fixed bandwith of 4.The null hypothesis of no concordance between the demeaned binary expansion/contraction phases for the GDP and employment series is rejected for one-tail tests, if the test result is greater than critical values of 2.35 (1 percent level, denoted ***), 1.65 (5 percent level, denoted **), and 1.28 (10 percent level, denoted *). King and Plosser (1994, p 411) have described as BB's handling of quarterly data in a way similar to that of Burns and Mitchell (1946) , " … by simply setting each month of the quarter equal to the quarterly value and proceeding to set the series as monthly." ii Utilising the BBQ method, Hall and McDermott (2009, vi This exercise was also carried out using the BBQ algorithm (Table 6 ). Taking into account that the BBQ algorithm is more sensitive to quarterly 'erratic' movements/idiosyncratic variation and/or potentially recessionary periods of frequently alternating negative and positive growth rates, and bearing in mind the exceptions noted for the BB results, the BBQ turning points are perhaps also relatively robust to data revisions within the SNCQ and SNDQ series releases. This includes calling the 97q2 peak and the 98q2 trough for the 1997-98 recession, and (unlike the BB algorithm) calling a two-quarter recession for 2010 from the two SNDQ series releases. There is somewhat greater evidence of sensitivity between SNCQ and SNDQ, and SNDQ and SNEQ releases. vii For an example in a growth rate context of how substantial revisions to Australia's national accounts during the 1970s showed up initial observations which subsequently turned out to have provided misleading information for Australian Federal Government and private sector decision makers, see Hogan (1979) . viii Chapple's HLFS-consistent series were published as de-seasonalised, but our graphing of his employment series showed that there still remained a very significant seasonal pattern. Accordingly, the results we present reflect our having run the employment series through Eviews' X13 program. See Figure  2 , bottom panel, and Appendix Table A2 for the resulting X13 seasonally adjusted linked total employment series. ix On the relatively unusual nature of these two cycles, and the cautionary comments on our real GDP series observations prior to 1954, see Hall and McDermott (2011, s 6) x For an assessment of relative timing of 64 time series, including total employment, with respect to a deviation reference chronology over the period 1947-74, see Haywood and Campbell (1976) . xi Hall (2011, pp 431-432) defines slumps broadly as "extended periods of low resource utilisation", and identified them specifically as periods when " … the employed fraction of the labor aged 25 through 54 … was less than its normal level of 95.5 per cent of the labor force." Thus, it would last from when employment falls below its normal level during a contraction phase and continue through to when employment regained its normal level during an expansion phase. xii For recent narrative commentary on factors associated with New Zealand's post-Second World War recessions, see Reddell and Sleeman (2008) , and brief paragraphs in Hall and McDermott (2009, ss 3, 4, 6; and 2011, s 5.2) . xiii This opposite average two-year recovery pattern for the U.S. for the updated period has been maintained, despite the recovery from its most recent 2009 trough having been atypically slow (see, for example, Dominguez and Shapiro (2013) , DS). DS have attributed this slowness primarily to successive financial shocks from Europe during 2010, 2012, and especially 2011. xiv Ng and Wright (2013, ss 1,2) are of the view that the three most recent recessions for the U.S. have been distinctively different, through having been associated in important ways with shocks having financial market origins.
xv The significance at the 10% level of the growth-rate-during-contraction variable in the one-year and two-year cumulated growth rate equations is attributable to two outlier observations, and especially so to the observations for the 1948 recession.
